The purpose of this study was to examine the prospective association of personality typology on changes in sitting (sedentary) time.
INTRODUCTION
The five-factor personality model incorporates 5 distinct personality traits, including extraversion (e.g., outgoing/energetic), neuroticism (sensitive/nervous), openness to experience (inventive/curious), agreeableness (e.g., friendly/compassionate), and conscientiousness (e.g., efficient/organized). There is clear evidence that personality influences physical and mental health [1] . A 2006 meta-analysis demonstrated that extraversion and conscientiousness were positively associated with self-reported physical activity, whereas neuroticism was inversely associated with self-reported physical activity (with null findings for agreeableness and openness) [2] . In a prospective design, conscientiousness and openness predicted subsequent increases in physical activity, whereas agreeableness predicted subsequent decreases in physical activity [3] , Recent work [4] demonstrates that extraversion, agreeableness and conscientiousness are positively associated with objectively-measured
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physical activity, whereas neuroticism is inversely associated with objectively-measured physical activity; this latter point is also in alignment with other work [5] . The relationship between personality and physical activity is thought to occur via social cognitions (e.g., personality-related attitudes) [2] .
Additionally, other work demonstrates that extraversion is positively associated with muscle strength, whereas neuroticism is inversely associated with muscle strength [6] ; this has also been supported by other research [7] . This personality-muscle strength relationship is thought to be partially mediated via physical activity [6] .
Although the relationship between personality and physical activity has been extensively examined, the relationship between personality and sedentary behavior has been far less investigated. Such an examination is noteworthy based on the suggestive evidence that sedentary behavior may influence adult health outcomes somewhat independent of physical activity [8] . Regarding the emerging work examining the relationship between personality and sedentary behavior, evidence suggests that introversion is associated with more overall internet use in college samples [9, 10] ; high neuroticism predicts motivation to watch high levels of television and sedentary behavior among men [11, 12] ; low social extraversion predicts sedentary behavior [11] ; high internet use is associated with decreased agreeableness and those who use the internet a great deal tend to be more open to new experiences [9, 10] ; and extraversion is negatively associated with total sitting time [13] . A recent meta-analysis supports these findings by concluding that, among 26 evaluated studies, neuroticism was positively associated with sedentary behavior and conscientiousness was inversely associated with sedentary behavior [14] ; this is also in agreement of a 2016 meta-analysis on this topic evaluating 16 studies [15] . In the 2017 meta-analysis, non-significant associations were generally observed for extraversion, openness and agreeableness; however, the association of neuroticism and extraversion with sedentary behavior was moderated by the measurement of sedentary behavior, whereas the effects of openness and agreeableness on sedentary behavior was moderated by participant age and gender [14] .
Given the paucity of research evaluating the association between personality and sedentary behavior, coupled with the majority of these studies employing cross-sectional designs (24/26 studies were cross-sectional in the 2017 meta-analysis [14] ), the purpose of the present study was to examine the cross-sectional and prospective association of personality trait characteristics on total weekday sitting time. Herein we focus on weekday sitting time given the recent interest in developing workday interventions [16, 17] , as well as emerging work suggesting that breaking up weekday sitting time may result in favorable changes in health outcomes [18] .
MATERIALS AND METHODS
Design and participants
This was a prospective study, approved by the authors institutional review board. Recruitment of individuals included 200 undergraduate and graduate students from a university in the south of the United States for baseline assessments. As we have described elsewhere [19] , participants were recruited via a convenience-based sampling approach. When participants arrived at the laboratory, they were asked to complete an informed consent. Then, participants completed surveys assessing personality and sitting behavior (along with the below noted covariates). All baselines parameters were assessed via paper-and-pencil surveys.
Baseline assessments occurred between June 2015 and October 2016. After approximately five months from the participant s baseline visit, all participants were reassessed.
To minimize potential common method bias among the evaluated parameters [20] , baseline assessments (with the exception of measured body mass index) occurred in our laboratory via a paper-and-pencil survey, whereas the follow-up participants completed the survey via an on-line portal 
Measurement of personality
To assess personality, the Neuroticism-Extraversion- 
Measurement of weekday sedentary behavior
Sedentary behavior was assessed from the sitting question in the short-form International Physical Activity Questionnaire (IPAQ) [22] . That is, participants were asked, During the last 7 days, how much time in total did you usually spend sitting on a week day? The test-retest reliability (ICC) assessment of our 10% random sample for this sitting variable Given the recent work suggesting that the relationship between personality and sedentary behavior may be moderated by age and gender [14] , we also conducted interaction models to see if, indeed, age and/or gender moderated the relationship between individual personality traits and sitting time. To evaluate this, we created a cross-product term (e.g., neuroticism*age) and included this cross-product term, A single multivariable linear regression analysis was used to examine the association between personality and baseline sitting. The outcome variable was sitting time (min/day) at baseline. In this model, independent variables included each of the 5 personality variables, along with baseline MVPA as measured from the IPAQ, age, gender, race-ethnicity, education, self-perceived health status (i.e., excellent, very good, good, fair or poor), and measured baseline body mass index (kg/m 2 ). A single multivariable linear regression analysis was used to examine the association between personality and changes in sitting time. The outcome variable was changes in sitting time, which was expressed as the change score across the two-time points (i.e., SEDtime2 -SEDtime1). In this model, independent variables included each of the 5 personality variables, along with MVPA change score (i.e., MVPAtime2 -MVPAtime1) as measured from the IPAQ, age, gender, race-ethnicity, education, self-perceived health status (i.e., excellent, very good, good, fair or poor), measured baseline body mass index (kg/m 2 ), and follow-up duration (months; follow-up minus baseline). 
RESULTS
Characteristics of the study variables are displayed in Table 1 . Participants, on average, were 21.6 yrs of age. The results examining the association of personality on changes in weekday sitting time are shown in Table 3 . The only personality trait associated with changes in sitting time was openness to experience. For every 1 unit increase in openness to experience, there was an associated 6.6 min/day increased change score in weekday sitting time over the follow-up period (β = 6.6; 95% CI: 0.13, 13.0; p = 0.04).
Notably, none of the covariates were associated with changes in weekday sitting time (data not shown).
Additionally, for each of the personality traits, there was no evidence that age or gender moderated the relationship between personality and changes in weekday sitting time (data not shown). We also considered a potential interaction effect of personality and changes in MVPA on changes in sitting time, but none of these interaction models were statistically significant (data not shown). Although not supported by our findings, neuroticism is thought to positively associate with sedentary behavior due to the emotionally instability effects of this personality trait (e.g., neuroticism has been linked with less emotional regulation ability and greater emotional ambivalence [24] ), which is often associated with other negative health-related behaviors, such as smoking and alcohol consumption [25] .
DISCUSSION
Conversely, conscientiousness is thought to inversely associate with sedentary behavior given the health conscientiousness of this personality type, which is often associated with health-enhancing behaviors, such as physical activity [2] . Our cross-sectional findings support this inverse association between conscientiousness and sitting time. We also ob- Eldesouky [26] recently reviewed the literature regarding the relationship between openness to experience and health.
Similar to other personality traits, the relationship is mixed.
This is likely a result of which individual personality facets are assessed. The openness to experience personality trait often consists of six facets, including actions, ideas, values, aesthetics, fantasy and feelings [26] . It is beyond the scope of this paper to detail the effects of these individual facets on health behaviors and outcomes, as these relationships are highly complex and context dependent. In brief, and as discussed elsewhere [26] , the findings regarding openness to actions and health outcomes are mixed; openness to ideas and health outcomes are usually positively associated; few studies have examined the effects of openness to values and openness to aesthetics with health; openness to fantasy and health outcomes appears to be context-dependent; and with regard to openness to feelings and health, the potential beneficial effects depends significantly on cognitive appraisal and emotional regulation capacity [26] . Although speculative, our observed prospective positive association between openness to experience and changes (increases) in weekday sitting time suggest that those more inclined to be open to experiencing new things may be more susceptible to repeated behaviors that encourage sitting. For example, and although speculative, individuals with this personality trait may be more vulnerable to utilizing emerging social media opportunities (e.g., Apps), and thus, become innovators and early adopters of such new technologies [27, 28] . If this prospective finding is replicated, then future work will need to identify the potential mechanisms of this relationship.
Strengths of this study include the study novelty, utilizing a test-retest sample, and employing a prospective (and cross-sectional) design, which allowed for the evaluation of changes in sitting time. Limitations of this study include the self-report assessment of weekday sitting, not evaluating the context in which the sitting behaviors took place, not assessing specific facets of personality typology, and the relatively small sample size, which precluded the ability to evaluate sitting behavior patterns/clusters (e.g., high-high, high-low, low-high, and low-low sitting times across the two time-points).
In conclusion, the present study examined the cross-sectional and prospective associations of personality on self-reported overall weekday sitting time. In our cross-sectional analyses, we observed a significant inverse association of extraversion and conscientiousness with baseline sitting time.
For our prospective analyses, we observed a significant positive association between the personality type openness to experience and increases in weekday sitting time over the follow-up period. Notably, the magnitude of our observed associations appeared to be relatively small. Taken 
